Immunocytochemical determination of the role of alveolar macrophages in endotoxin processing in vitro and in vivo.
Endotoxin (lipopolysaccharide or LPS) inhalation has been implicated in increased pulmonary edema, most likely due to activation of an inflammatory response. The purpose of this study was to determine the cell types in the lung responsible for binding inhaled lipid A from Enterobacter agglomerans LPS. Five-hour exposures of aerosolized lipid A resulted in measurable pulmonary edema in hamsters, as determined by the accumulation of lung water. Immunocytochemistry was used to localize the inhaled lipid A in the cell types in the lung. Alveolar macrophages had decreased levels of lipid A as compared to unexposed controls, suggesting a possible metabolism by the macrophages. In vitro exposure of macrophages to lipid A resulted in a time-dependent clearance of lipid A which was inversely related to its concentration. Alveolar macrophages thus appear to be responsible for the removal of inhaled lipid A in this model and may initiate the physiological events which bring about pulmonary edema.